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DETAILED ACTION 

Status of Application, Amendments, And/Or Claims 

The preliminary amendment filed 10 October 2003 and 05 April 2004 have been 
entered in full. Claims 1-14 and 22-42 are canceled. Claims 15-21 and 43-49 are 
under examination. 

The information disclosure statement received 10 October 2003 has been 
considered. 

35 U.S.C. § 112, Second Paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 15-21 are rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. In claim 15, it is unclear to what the phrase "or 

fragments thereof refers: fragments of antibodies, or whole antibodies that bind 

fragments of the recited polypeptide. Claims 16-21 are included in this rejection since 

they depend from claim 15 without resolving the issue. Additionally, in claim 15, the 

method steps do not achieve the goal set forth in the preamble. The preamble is 

directed to detecting a cell proliferative disorder, whereas the method steps are directed 

to detecting the presence of Lefty-2 polypeptide in a sample, and mention Lefty-2 

associated disorder. Therefore, it is not clear whether the claim is directed to a method 
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of detecting a cell proliferative disorder, a Lefty-2 associated disorder, or merely the 
presence of Lefty-2 in a sample. 

35 U.S.C, § 112, First Paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, dear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 15-21 are rejected under 35, U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Claims 15-21 are broadly directed to methods of detecting cell proliferative 
disorders comprising contacting an antibody that binds Lefty-2, or fragments thereof 
with a specimen of a subject suspected of having a Lefty-2 associated disorder and 
detecting binding of the antibody. The specification discloses the structure of a new 
polynucleotide, Lefty-2, and the polypeptide encoded thereby. The specification 
discloses that Lefty-2 is a new member of the TGF-p family of proteins, and asserts that 
Lefty-2 would be expected to have cell growth and differentiation enhancing activities 
similar to other TGF-p family members. The specification also states that Lefty-2 may 
be involved in cell proliferative disorders. 
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Regarding the phrase "cell proliferative disorder," it is noted that there are 
disorders characterized by excessive cell proliferation (e.g., cancer, psoriasis) and 
disorders characterized by insufficient cell proliferation (e.g., neutropenia). Also, the 
type of cell is not limited in the claims. Regarding the phrase "Lefty-2 associated 
disorder," it is noted that the claims do not specify whether such a disorder is 
characterized by too much Lefty-2 or too little Lefty-2, or an alteration in the structure of 
Lefty-2, or an alteration in the timing of expression of Lefty-2. The claims also do not 
specify a structure for the recited Lefty-2. 

Factors to be considered in determining whether a disclosure enables one skilled 
in the art to make and use the claimed invention in its full scope without resorting to 
undue experimentation include: (1) the quantity of experimentation necessary; (2) the- 
amount of direction or guidance presented; (3) the presence or absence of working 
examples; (4) the nature or complexity of the invention; (5) the state of the prior art; (6) 
the relative skill of those in the art; (7) the predictability or unpredictability of the art; and 
(8) the breadth of the claims. See In re Wands, 8 USPQ2d. 1400 (Fed. Cir, 1988). 

In the instant case, the quantity of experimentation required is quite large. A 
plethora of cell proliferative disorders exist, characterized by over-proliferation and 
under-proliferation, and involving any cell type. The amount of screening that would 
have to be done empirically to determine which disorders correlate with a change in 
amount, structure, or timing of expression of Lefty-2 is enormous. The specification 
provides no guidance regarding a nexus between alterations in Lefty-2 expression 
levels, structure, or timing of expression and any particular cell proliferative disorder. 
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such that Lefty-2 can be used to diagnose any particular cell proliferative disorder. 
There are no working examples. The nature of the invention is very complex, involving 
disease states and altered protein amounts, structures, and/or timing of expression. 
The state of the prior art is silent with respect to a nexus between Lefty-2 and any cell 
proliferative disorder. There is no way to predict which cell proliferative disorder would 
involve Lefty-2 without empirical research. Finally, the breadth of the claims is quite 
large, reciting no limitations regarding the type of cell, whether proliferation is too high or 
too low, or the structure o the Lefty-2 protein. 

Regarding the structure of the Lefty-2 proteins, the claims embrace muteins and 
variants of the single Lefty-2 polypeptide that is actually disclosed (i.e., human Lefty-2 of 
SEQ ID NO: 2). Such variants are also not enabled by the specification. The problem 
of predicting protein structure from sequence data and in turn utilizing predicted 
structural determinations to ascertain functional aspects of the protein is extremely 
complex. While it is known that many amino acid substitutions are generally possible in 
any given protein the positions within the protein's sequence where such amino acid 
substitutions can be made with a reasonable expectation of success are limited. 
Certain positions in the sequence are critical to the protein's structure/function 
relationship, e.g. such as various sites or regions directly involved in binding, activity 
and in providing the correct three-dimensional spatial orientation of binding and active 
sites. These or other regions may also be critical determinants of antigenicity. These 
regions can tolerate only relatively conservative substitutions or no substitutions (see 
Wells, 1990, Biochemistry 29:8509-8517; Ngo et al., 1994, The Protein Folding Problem 
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and Tertiary Structure Prediction, pp. 492-495). However, Applicant has provided little 
or no guidance beyond the mere presentation of sequence data to enable one of 
ordinary skill in the art to determine, without undue experimentation, the positions in the 
protein which are tolerant to change (e.g. such as by amino acid substitutions or 
deletions), and the nature and extent of changes that can be made in these positions. 
Although the specification outlines art-recognized procedures for producing and 
screening for active muteins, this is not adequate guidance as to the nature of active 
derivatives that may be constructed, but is merely an invitation to the artisan to use the 
current invention as a starting point for further experimentation. Even if an active or 
binding site were identified in the specification, they may not be sufficient, as the 
ordinary artisan would immediately recognize that an active or binding site must assurne 
the proper three-dimensional configuration to be active, which conformation is 
dependent upon surrounding residues; therefore substitution of non-essential residues 
can often destroy activity. The art recognizes that function cannot be predicted from" 
structure alone (Bork, 2000, Genome Research 10:398-400; Skolnick et al., 2000, 
Trends in Biotech. 18(1):34-39, especially p. 36 at Box 2; Doerks et a!., 1998, Trends in 
Genetics 14:248-250; Smith et al., 1997, Nature Biotechnology 15:1222-1223; Brenner, 
1999, Trends in Genetics 15:132-133; Bork et al., 1996, Trends in Genetics 12:425- 
427). Finally, the specification fails to disclose an activity assay that is specific for Lefty- 
2, and thus it would be impossible for the skilled artisan to screen for active Lefty-2 
variants. Due to the large quantity of experimentation necessary to generate the infinite 
number of derivatives recited in the claims and possibly screen same for activity, the 
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lack of direction/guidance presented in the specification regarding which structural 
features are required in order to provide activity, the absence of working examples 
directed to same, the complex nature of the invention, the state of the prior art which 
establishes the unpredictability of the effects of mutation on protein structure and 
function, and the breadth of the claims which fail to recite any structural or functional 
limitations, undue experimentation would be required of the skilled artisan to make 
and/or use the claimed invention in its full scope. 

Claims 43-49 are rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for the claimed methods wherein the recited Lefty-2 
protein consists of SEQ ID NO: 2, does not reasonably provide enablement for the 
claimed methods herein other Lefty-2 proteins are detected. The specification does not 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention commensurate in scope with these claims. 

Claims 43-49 are directed to methods of detecting Lefty-2 proteins in a sample 
using an antibody. The claims do not specify the structure of the recited Lefty-2 
proteins, and thus encompass detection of Lefty-2 muteins and variants. As discussed 
above, the specification discloses a single Lefty-2 protein, namely, the human Lefty-2 
protein of SEQ ID NO: 2. For the same reasons discussed above, the specification 
does not enable screening of Lefty-2 muteins and variants. 
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Conclusion 

The claims are free of the art. No claims are allowable. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elizabeth C. Kemmerer, Ph.D. whose telephone number 
is (571) 272-0874. The examiner can normally be reached on Monday through 
Thursday, 7:00 a.m. to 5:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Nickol, Ph.D. can be reached on (571) 272-0835. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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